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© Process for coating solid particles. 

© The present invention relates to a process for 
coating solid particles using a material being highly 
viscous or solid at room temperature, whereby a 
melt of a material being highly viscous or solid at 
room temperature, and the particulate material, to be 
coated, respectively, are introduced via' separate 
conduits (19,22) to a hollow space (7) in a rotating 
mixing disc (3,4), and one or more spaces (13) for a 
solid material in said mixing disc (3,4) respectively, 
and are swept by the centripetal force outwardly 
toward the periphery of the disc (3,4), whereby the 
melt is pressed from its hollow space (7) via a slot 
(9) in the disc (3,4) in a direction towards the upper 
side of the disc (3,4) and thereby forms a finely 
^ dispersed melt in the form of small droplets creating 
^a mist, which meets the particulate solid material 
being swept outwardly by the centripetal force, and 
gjis attached to the surface of said material to the 
Information of an unbroken coating of a material being 
highly viscous or solid at room temperature around 
JJSjsaid material. 
CM 
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PROCESS FOR COATING SOLID PARTICLES 



Technical field. 

The present invention relates to a process for 
coating solid particles using a material being highly 5 
viscous or solid at room temperature. The term 
coating, hereby relates to embedment, and/or sur- 
face coating. 

The object of present invention is to obtain a 
possibilty to provide, in a simple and rational way, w 
solid particles with a coating of a material being 
highly viscous or solid at room temperature, which 
material is liquid and low viscous at an elevated 
temperature. 

The aim is hereby to obtain products, prefer- 15 
ably of a particulate form having a diameter of 0.5 
to 1.5 mm, which are protected against moisture; 
are masked against bad taste; are protected 
against heat; are protected against dissolution, at 
one pH range in order to be dissolved at another 20 
pH range, in the latter case thus pharmacentically 
active compositions can be protected against the 
acid pH of the gastric juice, in order to be dis- 
solved at a higher pH in the intestine, or obtain a 
rumen-by-pass by coating using a substance which 25 
is insensitive to the pH of the rumen but not to the 
lower pH available in the subsequent gastrointes- 
tinal system of a ruminant 

30 

Background of the invention. 

It is previously known a granulator for granula- 
tion, or coating a solid material with a film forming 
material dissolved in a solvent, which granulator 35 
comprises a rotating disc, which is arranged in a 
cylindrical housing, whereby the disc is arranged at 
a certain distance to the cylindrical wall to the 
formation of a slot, through which air is blown in 
order to create turbulence of a solid material being 40 
introduced at the upper side of the disc. The ma- 
terial is simultaneously sprayed from a spraying 
nozzle arranged above the disc. The apparatus and 
the method related thereto means that the coat ing 
material is added only at one point in the chamber, 45 
which leads to undesired agglomeration effects de- 
pending on too a high moisture at the point of 
application. The device is known under the mark 
CF-360;CF-750; CF-1000; and CF-1300 (FREUND). 
Equivalent results are also obtained at methods so 
using a fluidized bed for coating. 

Further, it is known a device for homogenousiy 
moisturing of a solid material (SE-B-7903053-2), 
wherein a method and an apparatus are shown for 
a continous mixing of a liquid and a powder to a 



mixture being homogenousiy moistured. Thereby 
liquid and powder are fed through separate con- 
duits feeding devices to a hollow space in a rota- 
tion disc, and powder space of the rotation disc, 
respectively, and are thereby swept by the cen- 
tripetal force outwardly toward the periphery of the 
disc. The liquid is pressed from the hollow space 
via a slot in the disc in a direction to the upper side 
of the disc and creates a mist curtain at the outlet 
from the slot. This mist curtain is caught by the 
powder being swept outwardly by the centripetal 
force from the powder space, and forms part of, 
and makes up a homogenous mixture of this pow- 
der. 



Description of the present invention. 

It has now surprisingly been shown possible, to 
manage to coat a solid material with a material 
being highly viscous or solid at room temperature 
using an apparatus of the above mentioned SE-B- 
7903053-2, whereby the present process is char- 
acterized in that a melt of a material being highly 
viscous or solid at room temperature, and the par- 
ticulate solid material to be coated, respectively, 
are introduced via seperate conduits to a hollow 
space in a rotating mixing disc, and one or more 
space for a solid material in said mixing disc, 
respectively, and are swept by the centripetal force 
outwardly towards the periphery of the disc, where- 
by the melt is pressed from its hollow space via a 
slot in the disc in a direction towards the upper 
side of the disc, thereby forming a finely dispersed 
melt in the form of small droplets creating a mist, 
which meet the particulate solid material being 
swept outwardly by the centripetal force, and is 
attached to the surface of this material to the 
formation of an unbroken coating of a material 
being highly viscous, or solid at room temperature 
around this material. 

The term highly viscous material means such a 
material which at room temperature has the form of 
a solid material, but as per physical-chemical defi- 
nition is to be regarded as a liquid. The term solid 
material means such a material which has such a 
structure that it is regarded as solid. As a rule the 
latter material has a relatively well defined melting 
point, or at least a very narrow melting range, while 
the highly viscous material does not show a de- 
fined melting point, but, at an increase of the 
temperature, turns into a low viscous liquid. Both 
materials are hereby called melts, although it is a 
somewhat inappropriate definition in the latter case. 
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Materials being suited as melts are waxes, fatty 
acids, and fats of the mono, di or triglyceride 
types, having a melting point above 40 to 50°C or 
higher. When coated, solid materials suitable for 
administration to animals and humans are at hand, 
the coating shall be solid at a temperature below at 
least 40 °C, preferably 50 °C. 

By means of the present invention a coating of 
solid material can take place without using a solu- 
tion of the coating material in an organic solvent, 
which means very great advantages with regard to 
hygienic as well as safety regulations. 

The invention will be described in detail in the 
following with reference to the accompanying draw- 
ing in which one embodiment of an apparatus for 
carrying out the present process is schematically 
shown as an example. 

FIG 1. shows a vertical cross section of the 
apparatus of SE-B-7903053^2; 

FIG 2. shows a cross-section of line ll-II in 

FIG 1. 

FIG 3. shows part of the vertical cross-sec- 
tion of FIG 1 greatly magnified. 

The apparatus of the drawing comprises a mix- 
ing house 1, provided with a cover 2. Within the 
housing 1 a disc is arranged, which disc consists of 
an upper disc 3 and a lower disc 4, which disc is 
rotatably mounted around a shaft 5 by means of a 
bearing 6. Between the upper, and the lower discs 
3, and 4, respectively, there is a hollow space 7 
which is connected to the upper side of the upper 
disc 3 via an annular slot consisting of two parts 8, 
and 9, which both take the shape of a circumferen- 
tial surface of a cut cone with its point directed 
downwardly. The upper disc 3 has blades 10 cut 
on its upper side, and, optionally, cut, or mounted 
blades 11 on its side underneath. Between the 
blades 10 spaces 13 exist which are intended to 
receive particles to be coated while the space 7, 
which is optionally divided into compartments by 
means of the blades 11, is intended to receive the 
melt which is to be used for coating. The lower 
disc 4 is provided with an edge 14 extending 
around it close to the opening of the slot 9. At its 
periphery the lower disc 4 is provided with blades 

15 for throwing out the final product via a diffusor 

16 and an outlet 17. The cover 2 is provided with a 
compartment 19 placed above the centre of the 
disc which compartment 19 is arranged to receive 
the particulate solid material for a further transport 
of this to the compartments 13. The particulate 
solid material is fed to the compartment 19 by 
means of a transporting device 21, e.g. a feeding 
screw. The liquid phase is fed to the space 7 via a 
tube 22. 
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At the coating operation the discs 3,4 are rotat- 
ed within the housing 1 £ around the shaft 5 with a 
revolving speed of between 1000 to 5000 rpm. A 
suitable peripheral speed using a disc diameter of 
5 300 mm is 1500 to 5000 m per minute, whereby 
the lower speed is used for 
embedment/agglomeration and the higher for coat- 
ing, The coating melt is thereby fed to the appara- 
tus via the tube 22 to the hollow space 7. The tube 

io 22 is hereby provided with heating means in order 
to keep the material in melted form all the time. By 
means of the centri petal force and the blades 1 1 
the melt is thrown outwardly through the slot 8 and 
further through the slot 9. The melt hereby takes 

75 the form of a membrane which extends outwardly 
all the time simultaneosly as it becomes thinner. 
When the melt leaves the slot 9 the membrane is 
torn up into very small droplets when it leaves the 
edge 14, whereby a mist curtain of droplets having 

20 a microscopic size, are formed. Simultaneously 
with the addition of melt through the tube 22 a 
particulate material is added by means of the trans- 
porting device 21 to the compartment 19 and fur- 
ther on to the compartments 13. From there the 

25 particulate material is thrown, by means of the 
centripetal force, and the blades 10, outwardly to- 
wards the periphery of the upper disc 3, simulta- 
neously as it is deagglomerated/disintegrated into 
primary particles, which meet with and pass the 

30 mist curtain at the edge 14. The particles hereby 
obtain a surface coating of the melt, and are further 
thrown outwardly to the blades 15, which throws 
the product out off the apparatus via the diffusor 16 
and the outlet 17. Depending on the number of 

35 blades 15, their height, and the through-put, which 
can be varied using the outlet area, one can get an 
agglomeration of the particles, or get the particles 
out as separate, sole, coated particles. 

The process of the present invention means 

40 that particles can be embedded very simple into 
microunits; that microencapsulation can be carried 
through without using any solvent for the coating 
material. 

By means of the present invention small par- 
45 tides can easily be provided with a coating, where- 
upon they, together with tabletting constituents can 
form a tablet which can easily disintegrate and 
rapidly release these minute particles which, de- 
pendent on the coating material, can have different 
so solubility profiles. 

The process means also that pulverulent ma- 
terial can easily be coated in order to modify the 
pulverulent material in order to, e.g., improve its 
mixing properties, and/or tabletting properties. Fur- 
55 ther, readily soluble powders can be agglomerated 
and be provided with a coating to provide an easy 
wetting at the dispersion/mixing with a liquid. 
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By means of the present invention one can 
protect heat-sensitive products from decomposition 
in a subsequent operation where heat is present, 
e.g., in pelletizing, and extruding operations. 

In the present process the staying time is so 5 
short that even very heat-sensitive materials can be 
treated. The staying time in the mist curtain of melt 
is only a fraction of a second. Thus NaHC03 can 
be readily coated using a melt without causing any 
decomposition of the hydrogen carbonate. io 

By means of the present invention grains can 
be simply provided with a coating comprising a 
pesticide, or fungicide or the like. 

Other larger products which can be coated are 
grains of rice in a puffed state, which can be 
provided with a coating of e.g. chocolate. 

The present invention means that an optimal 
contact surface is created before the particle and 
melt meet with each other, which per se guar- 
antees a very high quality of the coating obtained. 
In the device described above the melt is intro- 
duced from above through the hollow central shaft. 
It is, however, evident that the melt can be intro- 
duced from below through the central shaft, as 
well. 

The blades 10 of the drawing above should not 
extend all the way up to the edge 14 to provide for 
a completely homogenous coating. In the case the 
blades 10 estend all the way up to the edge 14 the 
solid material will leave them as a spray which 30 
leads to an inhomogenous coating. 
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2. A process according to claim 1, character- 
ized in that the rotating mixing disc (3,4) is working 
against a great throughput, whereby the particulate 
solid material is agglomerated/embedded. 

3. A process according to claim 1, character- 
ized in that the rotating mixing disc (3,4) is working 
against a small throughput, whereby the particulate 
solid material is undergoing a coating of the sole 
particles, whereby these then are present in the 
form of discrete particles. 



Claims 

1. A process for coaing solid particles using a 
material being highly viscous or solid at room tem- 
perature, characterized in that a melt of a material 
being highly visous or solid at room temperature, 
and the particulate soli$i material to be coated, 
respectively, are introduced via separate conduits 
(19,22) to a hollow space (7) in a rotating mixing 
disc (3,4), and one or more spaces (13) for a solid 
material in said mixing disc (3,4), respectively, and 
are swept by the centripetal force outwardly to- 
wards the periphery of the disc (3,4), whereby the 
melt is pressed from its hollow space (7) via a slot 
(9) in the disc (3,4) in a direction towards the upper 
side of the disc (3,4), and thereby forms a finely 
dispersed melt in the form of small droplets creat- 
ing a mist, which meets the particulate solid ma- 
terial being swept out-wardly by the centripetal 
force, and is attached to the surface of said ma- 
terial to the formation of an unbroken coating of a 
material being highly viscous, or solid at room 
temperature around said material. 
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